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One of the most remarkable theoretical results to be tested in the 

upcoming experiments is the Adler sum rule. In the past months we 

have witnessed renewed interest’ on the saturation of the sum rule, with 

several of the authors arriving at the conclusion that the sum rule will 

not be saturated even in the multi-GeV re;+on. It is the purpose of this 

note to make a critical analysis of the situtation~ In the standard notation 

the sum rule reads 

Jo~q (419) - q(Qq 43 = 2 bSS Q,% Lt. di) . 
or in the Bjorken Scaling region (keeping only the vector contribution) 

&;‘h) - F;“I + = toss 8, 2 . 33 (2) 

The sum rule has been tested (via PCAC) in the Q2 << M2 region by 

Adler and Gilman. There it was found that it saturates to more that 

95% of its value for v - 5 GeV. 

Under zero dynanical assumptions, the sum rule for tie vector 

contribution alone can be bounded from above by using the Bjorken in- 

equality 
i 

2. g C& 2.1 \qv+ qy+> [&k$J %m 

0.05 0.05 

(3) 
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The numerical value was evaluated in terms of the SLAC-MIT data. The 

bound is obviously very crude. However, it does not indicate anything 

very alarming. In fact, it does not exclude the possibility that the sum 

rule could be saturated (to within 90%) at x - 05, provided that the 

structure functions are quite different. Table 1 illustrates the situtation. 

Define 

(4) . 

Then the sum rule reads 

Assuming that the isoscalar contribution to the sum of the electro- 

production functions is small (_ lo%) we obtain the average value of r 

required in the non-Regge and the intermediate region. Table 1 gives 

the average r and the corresponding contribution to the sum rule is 

denoted by X. The sum rule can be saturated easily provided that the 

ratio F 2Yn/F2VP - 2. 5 - 4 in the non-Regge region. 

Such a value is not unreasonably large. Nachtman’s3 positivity 

relations give the bound 

(6) 
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Whenever the ratio y(x) = FZYn/FZYP IS known, as is the case with the 

MIT experiment, we can improve the bound on the neutrino structure 

functions 

qx)z-.EL/ F.1 6-3~ (7 I 
F,“P ‘7 5- 4Q-i l 

This bound is better than (6) for y < 213. The results shown !- vi* 4 

indicate that for small values of y. z should be quite large. 

The conclusion is that there is still enough freedom for the sum rule 

to be saturated for a value of x > 050 - 0. 025. This, however, leads to 

other observable results at larger values of x. 
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The early saturation 
,, 

requires a contribution to the cross section which is large at intermediate 

- 
values of x but goes away faster than hjx as x + 0. Such a contribution can 

arise from a J 5 1/Z singularity. 
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Non-Regge Region 

.25x( 1.0 
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r = 2.5 
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